Effects of pre- and periconceptional undernutrition on arterial function in adult female sheep are vascular bed dependent.
The nutritional environment during development and even prior to conception may contribute to cardiovascular risk. In mature adult female sheep, we investigated the effect of preconceptional and periconceptional maternal nutritional restriction on the vascular reactivity of arteries from four vascular beds supplying the heart, thorax, kidney and hindlimb. Welsh Mountain ewes received 100% of nutrient requirements throughout gestation (control group, C, n = 18), or 50% of nutrient requirements for 30 days prior to conception (preconceptional group, PRE, n = 20) or for 15 days either side of conception (periconceptional group, PERI, n = 31) and 100% thereafter. In 3.5-year-old female offspring, the left anterior descending coronary (LAD), left internal thoracic (LITA), right renal and second and third order femoral arteries were dissected and their reactivity was assessed by organ bath or wire myography. Vasoconstrictor responses were greater in both LAD and LITA from PERI offspring compared with C (P < 0.01), while vasoconstriction was unaffected by maternal diet in arteries from the renal and femoral circulations (P = n.s.). Endothelium-dependent and -independent vasodilatation was attenuated in third order femoral arteries of PRE and PERI groups compared with C (P < 0.05). Endothelium-independent vasodilatation was attenuated in both the LAD and renal arteries in the PERI group compared with C (P < 0.05). These data show that moderate maternal undernutrition either prior to or around conception affects vascular function of adult offspring. The effect depends on the timing of the insult, but also on the vascular bed studied and vessel hierarchy in the vascular tree.